Weight loss, malnutrition, and sarcopenia are prevailing side effects of esophageal cancer and its treatments, resulting in significant deficits in quality of life (QOL) and physical functioning from diagnosis into survivorship. However, as survival rates start to improve, a growing emphasis has been placed on strategies to improve the QOL of survivors. Our research group strongly agree with the argument put forward in the editorial by Gockel et al. that there is a clear rationale for multidisciplinary rehabilitative measures, both in preparation for, and in recovery following esophagectomy.
Following diagnosis of locally advanced esophageal cancer, neoadjuvant chemotherapy (NAC)/chemoradiotherapy (NCRT) is now the standard of care. Notwithstanding the considerable survival advantages, neoadjuvant therapy is associated with significant reductions in exercise capacity (1), weight loss and sarcopenia (2), the consequences of which include increased treatment toxicity and greater postoperative complication risk. Akin to Gockel et al., we recognise the importance of not only pre-habilitation in preparation for surgery but we also observe the necessity for pre-rehabilitative interventions designed to maintain physical function and body composition during neoadjuvant treatment to optimise treatment tolerance, and enhance readiness for surgery. To date, pre-habilitative interventions in esophageal cancer have focused either on maintaining physical function during neoadjuvant treatment or improving physical function in preparation for esophagectomy. A pilot study by Xu et al. (3) reported that compared to usual care (n=29), multidisciplinary rehabilitation (n=30) involving a walking and dietary intervention during NCRT, prevented decline in numerous endpoints including Six Minute Walk Test (6MWT) distance by 100 m (P=0.012), hand grip strength (HGS) by 3 kg (P=0.002), and weight loss by 2.7 kg (P<0.001).
While these results are positive, Xu et al. (3) included male participants with squamous cell oesophageal carcinoma, the more common pathology observed in the Asian population, and further work is required, particularly in patients with adenocarcinoma.
There is clear justification for rehabilitation in advance of esophagectomy. Reduced pre-operative physical fitness is associated with increased risk of development of post-operative pulmonary complications (PPCs) following esophagectomy (4). Henceforth, pre-habilitative interventions which aim to improve pre-operative fitness over a short period of time in preparation for surgery require exploration. There is however a dearth of evidence in this area. One pilot study by Timmerman et al. (5) , examined the impact of a pre-operative exercise programme only in 39 cancer patients scheduled for elective surgery, included five oesophageal cancer patients, and found significant improvements in exercise capacity could be achieved pre-operatively. Considerable work is required to identify suitable exercise modalities for this purpose. Preoperative inspiratory muscle training (IMT) to prevent PPCs post-esophagectomy also seems to be a promising area of exercise research. Recently our research centre at Trinity College Dublin and St. James's Hospital Dublin recruited to the international PREPARE trial which investigated the efficacy of IMT to prevent PPCs (6). The PREPARE trial aimed to recruit 248 patients from eight research centres across the Netherlands, Belgium and Ireland. Recruited patients were randomised to receive either a high intensity IMT (30 dynamic inspiratory efforts, twice daily, for a minimum of 2 weeks pre-operatively, at 60% maximum inspiratory effort), or usual care. We await publication of results. IMT has considerable potential as a pre-habilitative intervention and we look forward with anticipation for the results of the I-PEP study (7) which combines an IMT intervention with aerobic and resistance training from throughout neoadjuvant therapy until time of surgery, and includes a 3-month post-esophagectomy follow-up. Finally, we wish to highlight the huge potential of multidisciplinary rehabilitative interventions in esophageal cancer survivorship. In survivorship, deficits in physical function are common. Gannon et al. (8) reported that exercise capacity, and time spent in moderate and vigorous physical activity were significantly lower in 25 patients >6 months postesophagectomy compared to health age matched controls (P<0.001). Furthermore, with regard to QOL, this cohort reported reduced physical and role functioning (P<0.001). Weight loss and sarcopenia are also ongoing issues in esophageal cancer survivorship. At 1-year post-esophagectomy, Elliott et al. (2) reported a sarcopenia rate of 35% in a cohort of 72 patients who had undergone neoadjuvant chemotherapy in advance of esophagectomy. Given the long-term deficits in physical function, and ongoing issues with weight and muscle loss there is a clear rationale for investigation of multidisciplinary rehabilitative interventions combining exercise with dietary counselling to target these issues experienced by survivors.
Recently, our research group reported on the feasibility of a 12-week multidisciplinary rehabilitation programme consisting of supervised and unsupervised exercise sessions, dietary counselling, and group education sessions (9, 10) in 12 survivors of esophageal cancer (>1 year postesophagectomy). Feasibility was demonstrated through the recruitment rate (55%), adherence to the supervised sessions (82%±13%), and lack of adverse events. Moreover, significant improvements in physical fitness [VO 2max increased by 3.99±2.7 mL/min/kg, P=0.004); physical performance (6MWT distance) improved by 56.3±35.3 m, P=0.003], and global QOL (increased by 10.42±10.73, P=0.006) were observed following participation in the 12-week programme (10) . Importantly, body composition remained stable throughout the programme. Furthermore, this feasibility study also explored the biochemical effects of physical activity, and found a significant reduction in interleukin (IL)-8 following participation in the programme [−11.25%, 95% confidence interval (CI): −20.98% to −1.51%, P=0.03] (9). Accordingly, the efficacy of this 12-week multidisciplinary rehabilitation programme has been investigated further by randomised control trial (RCT). The RCT was recently completed and data analysis is ongoing at present. Another trial by van Vulpen et al. (11) implementing an exercise intervention in 150 patients >4-week, and <1-year post-esophagectomy is ongoing in the Netherlands at present and will provide further evidence regarding exercise in esophageal cancer survivorship.
To conclude, given the physical function deficits, along with weight loss and sarcopenia, across the esophageal cancer journey there is clear rationale for multidisciplinary interventions to support patients throughout their treatment trajectories. However, the evidence for such programmes is limited at present and further high quality RCTs are required.
